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PERSONAL COMMUNICATIONS EARPIECE 

Inventors: Thanh Quoc Nguyen 

Michael Patrick Connors 

TECHNICAL FIELD 

The present invention relates to the field of combination microphone and speaker 
v devices for use/with two way personal communication systems. The predominant 
0 current usage of the present inventive personal communications earpiece is in 
conjunction with portable personal communications devices, such as cellular or cordless 
q telephones, two way radios, and the like, wherein it is desirable to have a microphone 
j| and/Speaker combination which will accurately produce and receive sound and further 
■sj wherein convenience and comfort and important considerations. 
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BACKGROUND ART 


»U Personal two way communications devices are becoming ever more popular. The 

g§) use of cellular telephones is becoming more and more a part of everyday life, and the 
'~ use of cordless telephone devices continues to increase. Also, the introduction of family 

radio services two way radios into the market place has greatly increased the popularity 

and usage of two way radios. 

It has long been known in the industry to use a headset for receiving sound from 
25 such two way communications devices. Such headsets may contain small speakers 

placed on or near one or both ears of the user for allowing the user to hear audio 

signals produced by the communications device. Such headsets may be used with a 

separate detached microphone, or may be used with a microphone attached thereto. 

The most common configuration for attached microphones is to place the microphone 
30 on a boom arm such that the microphone is near the mouth of the user. However, other 

configurations are known in the art, such as placing the microphone on a cord hanging 


1 


Docket No. 0015-013 



ss Mail No. EL580122891US 


from the speaker portion, or otherwise connecting the microphone to the headset 
mechanism. 

While many of the prior art headset devices have adequately produced sound to 
the user and received sound which is produced by the user, anyone who has used such 
5 devices knows that the ideal solution has yet to be produced in the prior art. Among the 
problems that have existed in the prior art are the fact that a microphone boom is often 
awkward to use and obtrusive and unsightly to use in public, and may be uncomfortable 
to wear. Also, the positioning of the microphone often is less than ideal to pick up 
sound from the user. Furthermore, the sound producing devices of the headset often 
10 completely occlude the ear or ears of the user, thus inhibiting the user from hearing 
outside sounds. This can be inconvenient and even dangerous in certain situations, 
p Another problem is that there can be cross talk between the speakers and the 
]| microphone. This is a particular problem where the speaker devices are non-occluding. 
'4 In such arrangements the amount of sound escaping from the speaker devices is often 
p sufficiently great that it can be picked up by the microphone. Another source of cross 
-0 talk between the speaker and the microphone is mechanical vibration through the 
» headset. 

1^ It would be advantageous to have a personal communications headset type device 

!*J which is small and easy to use, and also which both picks up sound from the user and 
j§) produces sound to the user while minimizing cross talk and noise. However, to the 

inventors' knowledge, all previous attempts to create such a device have failed to 

optimize one or more of the above considerations. 


25 DISCLOSURE OF INVENTION 

Accordingly, it is an object of the present invention to provide a personal 
communications combination sound accepting and producing device which is small and 
easy to use. 

30 It is another object of the present invention to provide a personal communications 

combination sound accepting and producing device which is is comfortable to wear. 
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It is yet another object of the present invention to provide a personal 
communications combination sound accepting and producing device which minimizes 
cross talk between the sound producing device and the sound accepting device. 

It is still another object of the present invention to provide a personal 
5 communications combination sound accepting and producing device which positions 
both a microphone and speaker, or equivalent devices, both for efficiency and 
convenience. 

Briefly, a known embodiment of the present invention is an earpiece with a main 
body which hooks over the ear of the user. The main body has a microphone portion 
10 for accepting sound produced by the user. An ear bud is placed in or near the ear canal 
of the user, for producing sound to be heard by the user. The ear bud is connected to 
q the main body by a flexible connector. The flexible connector isolates the microphone 
J from any vibration which might be produced at the ear bud. The positioning of the 
•>J microphone is such that sound emitted from the mouth of the user can easily be 
|| received, and the ear bud is positioned such that sound produced thereby can be 
readily heard by the user. Moreover, the relative positioning of the microphone and the 
ear bud are such that any sound which might be emitted from the ear bud is unlikely to 
be picked up by the microphone. Further, the design of the ear bud is such that a 
iU minimal amount of sound is emitted therefrom, as compared to other possible designs. 
13 In a first embodiment of the inventive personal communications earpiece, the personal 
i,A communications earpiece is connected to a two way personal communications device 
by a connecting wire. In another embodiment of the invention, the personal 
communications earpiece is "wireless" between the personal communications earpiece 
and the two way personal communications device. 
25 These and other objects and advantages of the present invention will become 

clear to those skilled in the art in view of the description of modes of carrying out the 
invention, and the industrial applicability thereof, as described herein and as illustrated 
in the several figures of the drawing. The objects and advantages listed are not an 
exhaustive list of all possible advantages of the invention. Moreover, it will be possible 
30 to practice the invention even where one or more of the intended objects and/or 
advantages might be absent or not required in the application. 
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Further, those skilled in the art will recognize that various embodiments of the 
present invention may achieve one or more, but not necessarily all, of the above 
described objects and advantages. Accordingly, the listed advantages are not essential 
elements of the present invention, and should not be construed as limitations. 


BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a partially cut away side elevational view of a personal communications 
10 earpiece, according to the present invention; 

Fig. 2 is a perspective view of the personal communications earpiece of Fig. 1 ; 
p Fig. 3 is an elevational view showing the personal communications earpiece of 

|| Figs. 1 and 2 connected to a telephone; 

s 4 Fig. 4 is a side elevational view of an equally preferred alternate embodiment of 

13 . 

n the inventive personal communications earpiece; and 

*3 Fiq 5 is a side elevational view of an example of the inventive personal 

IS 

i communications earpiece shown In relation to an ear of the user. 

u 
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|> DETAILED DESCRIPTION OF THE INVENTION 

!=* 

The embodiments and variations of the invention described herein, and/or shown 
in the drawings, are presented by way of example only and are not limiting as to the 
scope of the invention. Unless otherwise specifically stated, individual aspects and 

25 components of the invention may be omitted or modified, or may have substituted 
therefore known equivalents, or as yet unknown substitutes such as may be developed 
in the future or such as may be found to be acceptable substitutes in the future. The 
invention may also be modified for a variety of applications while remaining within the 
spirit and scope of the claimed invention, since the range of potential applications is 

30 great, and since it is intended that the present invention be adaptable to many such 
variations. 
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A known mode for cafrying out the invention is a personal communications 
earpiece. The inventiy^personal communications earpiece is depicted in a partially cut 
away side elevatipnal view in Fig. 1 and is designated therein by the general reference 
^) character 10/fhe personal communications earpiece 10 has an ear hook 12, an ear 
bud 14, aira a flexible connector 16 which both physically and electrically connects the 
ear bud 14 to the ear hook 12, and allows substantial roatitional, angular and linear 
disjalacement freedom of relative movement between the ear bud 14 and the ear hook 

In the embodiment 10 of the invention shown in Fig. 1, the ear hook 12 has a 
10 behind the ear portion 18, an above the ear portion 20 and a front portion 22, which will 
be discussed in more detail hereinafter. In the presently described embodiment 10 of 
□ the invention, a microphone portion 24 protrudes slightly above the above ear portion 
|5 20, although this is not a necessary aspect of the invention. The microphone portion 24 
'M contains a microphone element 25, and sound from user's mouth is received by the 
\§ microphone element 25 through a microphone port 26. While the placement of the 
microphone portion 24, the microphone element 25 and the microphone port 26 shown 

• in the view of Fig. 1 and described herein is optimized for use with the present inventive 

ia 

j j=j apparatus, it is not a necessary aspect of the invention. 

The ear bud 14 of the presently described personal communications earpiece 10 
has a speaker 27 which is normally concealed within an in ear portion 28 of the ear bud 
14. In the embodiment 10 shown, the in ear portion 28 is intended to be a non- 
occluding type, such that the ear canal is not entirely obstructed thereby. It should be 
noted that, although the embodiment 10 described uses a non-occluding ear bud 14, 
the invention would be equally applicable if used with a occluding type ear bud (not 
25 shown). In this presently described embodiment 10 of the invention, the in ear portion 
28 is made of a soft rubber like material, and has a plurality (three are visible in the view 
of Fig. 1) of grooves 30 for allowing sound to enter the ear therethrough. It is intended 
that the user not insert this particular example of the ear bud 14 all the way into the ear 
canal, but rather that the ear bud 14 be lightly placed at the entrance to the ear canal. 
30 The ear bud 14 may be supported by either the ear canal or the concha bowl of the ear, 
at the user's option. 
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An outside cover 32 is positioned over the speaker 27 at the outer portion of the 
ear bud 14. The outside cover 32 has a plurality of ports 33 (although it is anticipated 
that a single port 33 may be used in the future) therein for allowing venting of air driven 
by the rear side of the speaker 27. One skilled in the art will recognize that some sound 
will escape from the ear bud 14 through the ports 33 of the outside cover 32. However, 
in this presently described embodiment 10 of the invention, it is intended that some 
sound also will escape from the ear canal through the grooves 30 of the in ear portion 
18, and further that such sound will be generally out of phase with that emitted from the 
ports 33 such that these two sources of otherwise unwanted sound emission will tend to 
cancel each other out in the region around the ear bud external to the ear canal. 

In the example of the personal communications earpiece 10 here illustrated, the 
flexible connector 16 is an electrical cable whereby the ear bud 14 is both physically 
and electrically connected to the ear hook 12. 

Also shown in the view of Fig. 1 are a connector cable 34 and connector 36 for 
connecting the personal communications earpiece 10 to an external device. The 
connector 36 will have a plurality (three are shown in this example) of electrical contacts 
38 for making contact with mating contacts on the external device. One skilled in the art 
will recognize that the types of connectors 36 and contacts 38 are not standardized in 
the industry, and so different types of connectors 36 should be provided for differing 
applications. 

Fig. 2 is a perspective view of the example of the personal communications 
earpiece 10 which has been shown and described in relation to Fig. 1. In the view of 
Fig. 2, the microphone port 26 can be more readily seen. 

Fig. 3 is a side elevational view of an example of the personal communications 
earpiece 10 shown connected to a cellular telephone 50. As previously discussed 
herein, the cellular telephone 50 shown is only an example of several types of personal 
communications devices with which the personal communications earpiece 10 might be 
used. Other alternatives include, but are not limited to, cordless telephone devices, 
personal two way radio devices, and the like. As was also briefly discussed previously 
herein, the connector 36 in Fig. 3 is shown by way of example only, since many 
variations of connectors which are known in the art or which may be developed in the 
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future could be used to connect the personal communications earpiece 10 to the cellular 
telephone 50 or other such device. 

Fig. 4 is a side elevational view of an equally preferred alternate embodiment 10a 
of the personal communications earpiece 10. As can be seen in the view of fig. 4, the 
5 alternate embodiment 10a is much like the first described embodiment 10, except that 
the alternate embodiment 10a does not have the connector cable 34 and connector 36 
appended thereto. This is because the alternate embodiment 10a is a wireless model. 
This presently described alternate embodiment 10a is intended to communicate via 
radio frequency signals with a transmitter/receiver device 56. The transmitter receiver 
10 device has an alternate connector 36a with contacts 38 thereon intended for mating with 
associated contacts of a personal communications device, such as the cellular 
^ telephone 50 of Fig. 3. One skilled in the art will recognize that there are many 
different possibilities, both existing and yet to be developed, for communicating 
<Jj wirelessly between the alternate embodiment 10a of the personal communications 
ljs* device and the transmitter/receiver. Such possibilities include, but are not limited to, 
various types of radio frequency communication, infra-red communication, and the like. 
It should also be recognized that the transmitter/receiver need not necessarily be a 
^3 separate unit. Indeed, it is anticipated that the functions of the transmitter/receiver, as 

in 

ly described herein, might be built into future iterations of personal communications 
2^ devices such as the cellular telephone 50. 

I s * Fig. 5 is a side elevational view of an example of the personal communications 

earpiece 10 positioned on an ear 60. Since the size and shapes of ears vary greatly, 
the ear 60 of Fig 5 is presented by way of example only. In the view of Fig. 5 a small 
part of the behind the ear portion 18 of the ear hook 12 can be seen behind the ear 60, 

25 and a part of the microphone portion 24 can be see protruding slightly above the ear. It 
should be recognized that the parts of the ear hook 12 shown in the view of Fig. 5 might 
or might not be visible, depending upon the application. It should also be noted that the 
front portion 22 of the ear hook 12 extends down in front of the ear 60 somewhat farther 
than is usual in prior art earpiece devices. As can be seen in the view of Fig. 5, the ear 

30 bud 14 is normally placed at the opening an ear canal 62 of the ear 60 and may 
optionally be placed partially within. It should be recognized that the greater part, if not 
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all, of the ear canal 62 will generally be hidden behind the ear bud 14 when viewed from 
the perspective of Fig. 5. 

Various modifications may be made to the invention without altering its value or 
scope. For example, the exact shapes of the various parts of the inventive personal 
communications earpieces 10 and 10a which are shown and described herein are 
somewhat arbitrary and intended for visual appeal and for making the appearance of 
the personal communications earpieces 10 and 10a distinctive. Significant cosmetic 
changes could be made in the devices without altering their inventive purpose or 
function. 

Another example of an obvious modification which could be made to the inventive 
personal communications earpieces 10 and 10a without altering the value or scope of 
the invention would be to substitute either or both of the microphone element 25 and/or 
the speaker 27 with equivalent transducer devices, either known or yet to be developed. 

It should be noted that, in the first described embodiment 10 of the invention 
described herein, there is additional electronic circuitry within the body of the ear hook 
12 which has not been specifically discussed herein. In this example, this additional 
circuitry provides amplification and/or noise filtering for the microphone element 25 and 
amplification for the speaker 27. Further, as briefly discussed herein, the equally 
preferred alternate embodiment 10a of the invention described above in relation to Fig. 
4 will contain additional circuitry for communication with the transmitter/receiver 56, or 
equivalent device. None of this circuitry is a necessary aspect of the present invention, 
and one skilled in the art could readily provide such circuitry as might be appropriate to 
the application. 

All of the above are only some of the examples of available embodiments of the 
present invention. Those skilled in the art will readily observe that numerous other 
modifications and alterations may be made without departing from the spirit and scope 
of the invention. Accordingly, the disclosure herein is not intended as limiting and the 
appended claims are to be interpreted as encompassing the entire scope of the 
invention. 
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INDUSTRIAL APPLICABILITY 


The inventive personal communications earpieces 10 and 10a are intended to be 
widely used in conjunction with a variety of personal communications devices such as 
cellular and cordless telephones and two way radio devices. Particularly in the case of 

5 cellular telephones, it is known that having a hands free type of apparatus provides a 
significant safety function, particularly when the user is driving an automobile or 
otherwise engaged in some other activity. The fact that the design of the present 
inventive personal communications earpieces 10 and 10a allow the ear bud 14 to be 
placed such that it does not completely block or occlude the ear canal 62 enhances the 

10 safety and convenience of the invention, in that the user's hearing is not significantly 
impaired. Additionally, the fact that the personal communications earpieces 10 and 

^ 10a are comfortable and convenient to wear will increase the likelihood that the devices 

*B will be used, as opposed to holding a cellular telephone, or the like, in one hand of the 


*g user. The flexible connector 16 not only prevents mechanical cross talk from the ear 

I5l bud 14 to the ear hook 12, but also enhances the user's comfort in that the ear bud 14 

m 

h -Q may be positioned appropriately for the particular user, no matter what the shape of size 
IS 

3 of the user's ear 60 might be. 

?2 The distance from and placement of the ear bud 14 in relation to the microphone 

fli 

ID element 25 of the present inventive personal communications earpieces 10 and 10a 

^| also help to prevent acoustic feedback, as does the tendency of the sound emitted from 
the ports 33 of the ear bud 14 to be cancelled by sound emitted through the grooves 30 
of the in ear portion 28 of the ear bud 14. According to the present invention, such 
mechanical and acoustic isolation between the speaker 27 and the microphone element 
25 is achieved while retaining the convenience of having the speaker 27 and the 

25 microphone element 25 joined together as described herein. 

Since the personal communications earpieces 10 and 10a of the present invention 
may be readily produced and integrated with existing cellular telephones 50 and other 
such devices, and since the advantages as described herein are provided, it is expected 
that it will be readily accepted in the industry. For these and other reasons, it is 

30 expected that the utility and industrial applicability of the invention will be both significant 
in scope and long-lasting in duration. 
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